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The Case of the
Silent Crippler
Amanda Orme, APRN, FNP, & Karlen E. Luthy,
APRN, FNP
CHIEF COMPLAINT
Thirteen-year-old ‘‘Stephanie’’
has been complaining of bilateral
leg pain and increasing lower extremity weakness. Stephanie’s
teacher recently approached her
parents to inform them of concerns
that Stephanie is walking differently
and seems off balance at school.
HISTORY OF PRESENT
ILLNESS
Stephanie, a 13-year-old developmentally delayed girl, presented
to the emergency department (ED)
with a 2-month history of imbalance and lack of coordination
leading to pain with ataxia. Her
family had not been concerned
about Stephanie’s lack of coordination until it became associated
with pain; however, now the imbalance is associated with pain
and has prompted a visit to the pediatric hospital ED. Stephanie described the pain as aching, centered below the knees bilaterally,
and extending medially along her
thighs. A variety of activities, including walking up stairs, exacerbated the pain. There was no
history of fever, trauma, vomiting,
diarrhea, appetite changes, abdominal pain, recent upper respiratory congestion, or cough.
MEDICAL/DEVELOPMENTAL
HISTORY
Stephanie was born full-term
with a birth weight of 7 lb 12 oz.
She had bilateral congenital hip

dysplasia that resolved after treatment with a Pavlik harness. Developmentally, her father stated that
Stephanie seemed to be smaller
and physically delayed when compared with other children her age.
She walked at 23 months of age
and had never developed the coordination to run or ride a bike. She
has fallen several times when accidentally bumped by others, and
Stephanie has participated in physical education (PE) class with special physical accommodations until
this year. This school year Stephanie was unable to successfully participate in PE despite the physical
accommodations and physical
therapy, and she was consequently
excused from PE. She had no previous evaluation by orthopedics.
In addition to the history of hip
pathology and imbalance, Stephanie has also had a history of
chronic anemia. However, there
has been no identifiable cause for
the anemia, and the details regarding how the anemia was diagnosed
and monitored by Stephanie’s primary care physician were not
known by her father. The father
states that his daughter has ‘‘always
had it.’’ She has never taken iron
supplementation, nor has she received any treatment for the anemia. She has had chronic constipation treated with MiraLax. She has
not had any previous surgeries.
Stephanie is up to date on her immunizations.
Journal of Pediatric Health Care

FAMILY HISTORY
Stephanie’s
two
younger
brothers also have difficulties with
coordination and are uncoordinated, although not to the same extent. Both brothers are able to run
and ride bikes and participate in various physical activities that Stephanie has never been able to accomplish. Stephanie’s mother has felt
uncoordinated but has never been
diagnosed with any specific illness.
Stephanie’s maternal greatgrandfather has Parkinson’s disease.
Her maternal grandfather has learning difficulty, descending cholangitis, and adult-onset kidney disease.
No other family members have had
birth defects, mental retardation, developmental disabilities, or unusual
cancer history. Both parents are of
English ancestry; consanguinity was
not recognized.
SOCIAL/DEVELOPMENTAL
HISTORY
Stephanie is a seventh grader with
cognitive delays, making her eligible
for resource services. Stephanie remains in a regular classroom, leaving
occasionally for small-group learning
activities and tutor assistance. In addition to her cognitive delay, Stephanie’s fine and gross motor skill evaluation indicated that her delay placed
her at near grade level with minor
delays. Typically, Stephanie sleeps
10 hours on school nights and 13
to 14 hours on weekend nights.
REVIEW OF SYSTEMS
Stephanie’s history is negative for
headaches, visual changes, dry

mouth, neck pain, abdominal pain,
dysuria, increased work of breathing, mental status changes, edema,
or recent infections. Her history is
positive for halitosis, excess tooth
enamel, leg pain, decrease in coordination, and developmental delay.
MEDICATIONS
Two days ago Stephanie started
taking ibuprofen (10 mg/kg), 260 mg
orally three times per day, with her
last dose 3 hours prior to her examination, and Tylenol (15 mg/kg), 400
mg orally every 4 to 6 hours, with her
dose last taken the day prior to the
examination to treat her leg pain. Intermittently, she has been taking MiraLax for chronic constipation for an
unknown amount of time.
PHYSICAL EXAMINATION
On arrival in the ED, Stephanie’s
vital signs were as follows: temperature, 36.5 C; pulse, 91 beats per
minute; respirations, 20 breaths
per minute; non-invasive blood
pressure, 122/91 mmHg; and oxygen saturation, 98% in room air.
She weighed 26.9 kg and her
height was 144 cm, placing her at
less than the third percentile for
her age. She was awake, alert,
and well-appearing with dysmorphic skeletal features. The conjunctivas were clear without injection, hemorrhage, discharge, or
icterus. Her eyelids showed no
swelling or redness. Her pupils
were equal, symmetric, and reactive to light. Her tympanic membranes were clear with normal
landmarks and without erythema.

Stephanie’s neck was supple with
full range of motion. Her lungs
were clear bilaterally to auscultation. She had a strong S1 and S2
without murmur, gallop, click, or
rub. Her abdomen was soft and
nontender
without
rebound,
guarding, or masses. She had active bowel sounds and no organomegaly.
Stephanie had bilateral knee
pain (greater in the right knee
than in the left knee) with passive
range of motion. There was no
swelling or redness of the joints.
She had pain with internal and external rotation of her hips. Stephanie walked with an antalgic or painful limping gait. Her strength was 5/
5 in all four extremities. Her skin
was pale pink without rashes, petechiae, or purpura. Cranial nerves IIXII were grossly intact.
INITIAL DIAGNOSTIC TESTING
IN THE ED
Because of bilateral knee pain
and an antalgic gait, an anterior/posterior, lateral, and frog leg’s radiographic view of both hips and knees
were obtained. The radiographic
evaluation revealed bilateral slipped
capital femoral epiphysis (SCFE)
and diffuse osteopenia. An orthopedic consult was requested for repair
of the patient’s SCFE. Because of the
finding of osteopenia, a laboratory
work-up was started, which included a complete blood cell count,
comprehensive metabolic panel,
magnesium level, phosphorus level,
thyroid-stimulating hormone level,
and urinalysis.

CASE STUDY QUESTIONS
1.
2.
3.
4.

What differential diagnoses are you considering for this child, and what is the final assessment?
What is your plan, including diagnostic tests and consultations with specialty services?
What specialized teaching should be included in the discharge preparation for this family?
What outpatient follow-up services are necessary for this child after discharge?

CASE STUDY ANSWERS
1. What differential diagnoses
are you considering for this child,
and what is the final assessment?
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Given the patient’s history and
radiologic results, the differential
diagnoses can be grouped into

four categories: genetic, endocrine, skeletal, or renal. Children
with genetic abnormalities often
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have a constellation of signs and
symptoms such as dysmorphic facial features, cognitive and developmental delay, and growth delays. Although Stephanie’s father
was unaware of the presence of

who then progressively decline
on the height and weight chart, especially when progressive decline
begins beyond the age of 2 years,
warrant further investigation. Because a child’s growth pattern is

Children with genetic abnormalities often have
a constellation of signs and symptoms such as
dysmorphic facial features, cognitive and
developmental delay, and growth delays.
any genetic disorder and no previous work-up by genetics had been
completed, she had dysmorphic facial features such as a prominent
forehead and cheekbones. In addition to her facial features, Stephanie’s hands appeared to be arthritic,
with bony nodules on the proximal
interphalangeal joints bilaterally.
The cognitive and motor development of a child ordinarily follows a predictable pattern, providing health care providers with
a good indication of the child’s
overall health and neurologic function (Wijnhoven et al., 2004). In
fact, deviations from normal cognitive and motor achievement milestones can be one of the first signs
of a child’s medical problem and
should be carefully investigated
(Kalverboer, Hopkins, & Geuze,
1993). Stephanie’s cognitive development was delayed despite receiving resource assistance from
her school, thereby leaving gaps
in her learning. Likewise, her motor development was significantly
delayed. Her inability to walk until
23 months of age was a significant
finding that, coupled with her
inability to master the physical coordination needed for running or
riding a bike, should have prompted a comprehensive neurological
work-up.
Stephanie’s significant growth
delay also was concerning. Children born at a normal height and
weight, which indicates health of
the maternal uterine environment,
182
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one of the most important indicators of underlying health (Som,
Pal & Bharati, 2007). Stephanie’s
health care provider likely would
anticipate that she would plot
higher than the third percentile
on the growth chart with her parents being of average height and
weight. Calculation of mid-parental height for girls is (maternal
height + paternal height – 5)/2,
which will guide an expected
growth potential for children older
than 2 years (Kliegman, Behrman,
Jenson, & Stanton, 2007).
Because genetic disorders are
rare, few opportunities exist for
nurse practitioners (NPs) to recognize and diagnose genetic disorders. In addition, a multitude of
possible environmental factors
such as diet and nutrition can complicate the NP’s assessment and
delay timely diagnosis (Pearce, Foliaki, Sporle, & Cunningham,
2004). However, considering the
strong likelihood of neurologic
dysfunction, the NP should consider referring Stephanie to a geneticist. Prior to referral, the NP
should perform an evaluation including radiologic imaging of the
brain and spine to rule out any
gross malformation or presence
of
space-occupying
lesions.
Screening with computed tomography would be appropriate to
evaluate the presence of emergency disorders, cognitive malformation, hydrocephalus, cerebral
edema, or atrophy; however, mag-

netic resonance imaging (MRI)
would be most sensitive for completing a detailed evaluation of degenerative disease, demyelination,
and abnormalities of the posterior
fossa or spinal cord (Kliegman
et al., 2007).
An endocrine disorder may support the etiology of Stephanie’s osteopenia. Osteopenia is defined
by the U.S. National Institutes of
Health as ‘‘a skeletal disorder characterized by compromised bone
strength predisposing a person to
an increased risk of fracture’’ (Baroncelli, Bertelloni, Sodini, & Saggese, 2005, p. 297). Differential
diagnoses for osteopenia include
hyperthyroidism, hyperparathyroidism, vitamin D deficiency,
hypercortisolism, and growth
hormone deficiency (Baroncelli
et al.).
Hyperthyroidism includes decreased bone mineral density
with an increased risk of fracture
(Baroncelli et al., 2005). Stephanie’s thyroid-stimulating hormone
level was normal, which would
not support this diagnosis. No
other thyroid studies were performed. Hyperparathyroidism is
rare in children (Baroncelli et al.)
and is most likely related to parathyroid adenomas (Kliegman
et al., 2007). Although this disorder
is rare and frequently asymptomatic, it is manifested by ‘‘bones,
stones, abdominal groans, psychic
moans, with fatigue overtones’’
(Tierney, McPhee & Papadakis,
2004, p. 1106). Stephanie reported
fatigue and muscle weakness and
had chronic constipation, for
which she was using MiraLax. Her
loss of weight, osseous changes,
and disturbance in gait could also
be related to the bone manifestations of hyperparathyroidism. Stephanie had a normal calcium level
and high phosphorus level, which
did not support a diagnosis of
primary
hyperparathyroidism.
However, because of her many
symptoms, secondary hyperparathyroidism remains high on the
differential list. This diagnosis
Journal of Pediatric Health Care

typically is made in the setting of renal failure and high phosphorus
levels. Elevated levels of parathyroid hormone confirm the diagnosis.
Vitamin D deficiency can manifest as osteopenia and result in
growth delay and skeletal deformities. Calcium and phosphorus
absorption is increased in the presence of vitamin D (Holick, 2007).
Low phosphorus levels would be
expected if a vitamin D deficiency
were the primary etiology; however, Stephanie’s phosphorus level
was high at 8 mg/dL, making this
diagnosis unlikely.
Hypercortisolism contributes to
decreased bone mineral density
through long-term physical stress
by inhibiting the hypothalamic-pituitary-ovarian axis (Baroncelli
et al., 2005). Often patients with
hypercortisolism present with
central obesity, muscle wasting,
thin skin, easy bruising, hirsutism,
hypertension, and osteoporosis
(Tierney et al., 2004). Stephanie
did present with hypertension
(blood pressure 122/91 mmHg).
She also demonstrated thin skin,
easy bruising, and osteoporosis;
however, central obesity, muscle
wasting, and hirsutism were not
evident on examination. Her cortisol level was normal, ruling out
hypercortisolism as her primary
cause of bone disease.
The differential diagnosis also
includes growth hormone (GH)
deficiency. GH deficiency can be
either congenital or acquired. Congenital GH deficiency is manifested by infants of normal birth
weight and height who often present as neonates with emergencies
such as severe hypoglycemia that
may or may not include seizures,
hypothyroidism, or prolonged
jaundice. In contrast, acquired
GH deficiency may indicate systemic disease processes and include differential diagnosis such
as a pituitary lesion or expanding
tumor and can appear in any stage
of life. These tumors often result in
a greater loss of weight than loss of
Journal of Pediatric Health Care

height (Kliegman et al., 2007). Stephanie’s head computed tomography scan was negative; later, MRIs
of head and spine were performed
and were negative for space-occupying lesions.
According to Stephanie’s father,
the knee pain was attributed to her
gait, which had been worsening
over a 5-month period. When assessing children with knee pain,
the NP also should consider the origin of the pain and whether soft
tissue, joints, bones, or other organs are involved and contributing
to an alteration in gait or limp
(Seller, 2000). Likely causes of
knee pain are grouped by age
(Kliegman et al., 2007). The presence of SCFE is a pathologic condition with significant poor outcome
with delayed diagnosis (Knocer

Renal Disorder
A nephrology consult was obtained because Stephanie’s chemistries demonstrated chemical renal failure with a high creatinine
level (6.1 mg/dL) and blood urea
nitrogen (129 mg/dL). With a diagnosis of both renal failure and
SCFE, renal osteodystrophy was
identified. Renal osteodystrophy
describes a spectrum of bone disorders seen in children with
chronic kidney diseases (Kliegman
et al., 2007). The cause of this disorder is multifactorial but always
includes secondary hyperparathyroidism, which is relative to kidney
function. As phosphorus increases,
calcium decreases, and when serum calcium is low, the bones release calcium to increase the serum
level.

Stephanie’s chronic anemia was likely related to
her kidney disease, because erythropoietin
production often is impaired by poorly
functioning kidneys.
et al., 2004). Delayed diagnosis
can result in chronic limp, arthritis,
avascular necrosis, and impairment of daily activity because of
significant pain syndromes. SCFE
is associated with other endocrine
dysfunction, specifically hypothyroidism, hypogonadism, panhypopituitarism, and renal osteodystrophy (Kliegman et al., 2007).
Stephanie’s knee pain was accompanied by an antalgic gait, that
is, a painful limping gait, which
was a red flag for presence of an
emergent orthopedic condition. Because the radiologic report supported the diagnosis of SCFE, Stephanie was referred for a same-day
orthopedic evaluation. Her x-ray
also was notable for diffuse osteopenia. This finding would lead the NP
to consider other causes of bony
osteopenia including metabolic disorders, renal failure, and tumors.

Over time, this chronic state of
hypocalcemia will result in osteopenic bones and increase the patient’s risk of fracture. The failing
kidneys are not able to adequately
regulate phosphorus and therefore
the bones become thin, leading to
bone deformation, gait disturbance, and pain. As a ‘‘silent crippler,’’ the kidney failure causes
a progressively worsening state of
bone stability that often goes unnoticed until the patient finally
seeks medical help, usually for
the bone pain (Kliegman et al.,
2007; Tierney et al., 2004).
Stephanie’s chronic anemia was
likely related to her kidney disease, because erythropoietin production often is impaired by
poorly functioning kidneys. At the
time of her visit to the ED, Stephanie’s hematocrit was low at 23.5%.
Stephanie’s hypertension also was
May/June 2009

183

likely the result of renal disease,
caused by volume overload and renin production problems (Kliegman et al., 2007).
Final Assessment
Stephanie is a 13-year-old girl
with a history of dysmorphic facial
features, dyscoordination, small
stature, and delayed motor and
cognitive skills. Evaluation reveals
osteopenia, hypertension, and renal failure. Potential etiologies of
Stephanie’s limp and pain include
SCFE versus osteopenia. With renal failure that appears to be
chronic, considering her good clinical appearance in spite of continued urine output without notable
changes such as color of urine or
amount of urine, it is likely that Stephanie’s renal disease also is causing her bone disease. The plan is to
admit this patient to the hospital
because her previous care has
been complicated by poor access
to health care and the lack of effective care coordination. Outcomes
of this admission include stabilization of her renal failure and emergent surgical repair of her SCFE.
2. What is your plan, including
diagnostic tests and consultations
with specialty services?
The management plan for Stephanie includes specialty service
consultation and inpatient hospital
stabilization. She was admitted to
the Nephrology service. Further
evaluation of her renal dysfunction
and resultant bone disease included parathyroid hormone, vitamin D, urine spot protein, urine
spot creatinine, urine spot calcium,
and renal ultrasound. To identify
other possible causes of renal failure and to screen for autoimmune
disorders such as systemic lupus
erythematosus, Sjögren syndrome,
scleroderma, rheumatoid arthritis,
dermatomyositis, and other immune reactions, serum anti-nuclear antibody and immunoglobulin G tests were ordered. To
identify the ability of the bone marrow to make red blood cells and to
evaluate Stephanie’s chronic ane184
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mia, iron studies and a reticulocyte
count were obtained. An ionized
calcium level was obtained because in hyperparathyroidism, ionized calcium is increased when the
serum calcium level remains borderline high or normal (Kliegman
et al., 2007).
Because of Stephanie’s cognitive and motor function delay,
a neurology consult was obtained,
which resulted in an MRI of the
head and spine. The MRI did not
identify an intracranial process of
acute etiology, although there was
mild prominence of the cortical
sulci and some mild brain atrophy
that may be related to systemic disease. The presence of gross motor
dysfunction or ataxic gait is a defining characteristic of cerebellar pathology (Cernak, Stevens, Price, &
Shumway-Cook, 2008). Because
the cerebellum controls gross motor skills, cerebellar dysfunction
could explain why Stephanie was
delayed in walking until she was
23 months old and why she still
lacks the coordination to run or
ride a bike. In addition to gross motor skills, the cerebellum controls
fine motor skills, as well as the ability to make rapid movements (Hallett & Massaquoi, 1993). Ongoing
occupational therapy is indicated
for Stephanie because of her fine
motor skill deficits.
General surgical consult and
placement of a dialysis catheter
was needed. Stephanie continued
to make urine throughout her hospital stay at 0.5 to 1 mL/kg per
hour; however, long-term close
monitoring of her serum electrolytes and continued dialysis was
necessary. The hypertension was
managed with a calcium-channel
blocker, and Stephanie was started
on a low-phosphorus diet and
a phosphate binder.
The SCFE was surgically repaired by orthopedics. Both physical therapy and occupational therapy were consulted, and postsurgical therapy was obtained to
manage an acute change in her
ability to ambulate. At the time of

discharge, Stephanie was ambulatory with crutches.
A genetics consult was obtained
to evaluate for possible familial inheritance and identification of an
underlying syndrome. This step
was especially important because
similar symptoms were reported in
other family members. The consultants reported that this finding could
represent a familial neurologic phenotype. Several tests were ordered,
including comparative genomic hybridization, which maps genetic
changes and can lead to detection
of benign genetic changes and
development of invasive disease
based on these changes. The family
history was most consistent with spinocerebellar ataxia, which represents abnormalities of a heterogeneous group of neurodegenerative
disorders (Brusse, Maat-Kievit, &
van Swieten, 2007).
3. What specialized teaching
should be included in the discharge preparation for this family?
Specialized teaching was required for Stephanie’s care, including preparation for peritoneal dialysis catheter care and home
dialysis management. Education
was provided on the importance
of adherence to Stephanie’s medication regimen, including iron
supplementation, Renagel, Amlodipine, Heparin, and Tylenol.
Because Stephanie required close
follow-up, her appointments with
multiple specialties were reviewed. Physical therapy was integral in Stephanie’s rehabilitation.
With new dietary restrictions of
low-phosphorus foods, dietary
and nutrition teaching were included in the discharge plan.
4. What outpatient follow-up
services are necessary for this child
after discharge?
Follow-up care is needed with
the primary care provider for coordination of care, answering of
questions, and medication refills.
The nephrologists managed Stephanie’s dialysis, monitored kidney function, and titrated her medications as needed. Orthopedics
Journal of Pediatric Health Care

provided ongoing evaluation of
bone healing and surgical repair
of Stephanie’s hips, as well as monitoring of physical therapy needs.
Arrangements were made for assistance with homework because it
was unclear when Stephanie
would be returning to school.
The acute care NP supported Stephanie and her family by organizing, coordinating, and teaching
a practical follow-up plan prior to
discharge to promote a successful
recovery.
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